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monkeys and humans. The basic dose-response curve is similar for all
species. There is an initial linear increase with dose, a plateauing of the
response, and then a decrease in the induction rate as cell killing intervenes.
The response for mice peaks (for single doses of low-LET radiation) at
about 600 rad, but for all other species the maximum response is at 300 rad
or less. The initial linear coefficients fall within the limits of about 0.8 x
10~4 and 3.5 x 10~4 translocations/cell/rad for all the species except for the
marmoset, Saguinus fuscicollis (Ma85). In this species, the rate of response
is estimated to be 7.4 x 10~4/rad (Br75). The limited data available for
humans give a rate of about 3.4 x 10~4/rad, which is near the high end
of the range (Br75). The highest value for mice, however, is about 2.6 x
10~4/rad, which is not significantly below the human value. The response
of the rhesus monkey is 0.86 x 10~4/rad (Bu83, Bu86). However, recent
studies with two species of Macaca indicate that the best value for this
genus is about 2 x 10~4/rad (Ad88).

As noted earlier, both the BEIR III (NRC80) and UNSCEAR (UN77)
committees used a value of 7 x 10~4/rad as a reasonable estimate of the
human response to low single doses of x rays or gamma rays. That value
was derived from a combination of data from marmosets and humans at
doses of 100 rad or less. Only one datum point, at 78 rad, was taken from
the human data, while three data points, at 25, 50, and 100 rads, were taken
from the marmoset data. A control value of zero events, which was the
case for both species, was used to complete the analysis. In this manner the
value of 7 x 10~4 was derived from a merged data set from two species,
a practice not commonly used in extrapolation modeling. In more recent
UNSCEAR reports, more emphasis was placed on direct estimates from
studies with rhesus and crab-eating monkeys. These two primate species
produced the maximum difference in the rates of response noted previously
(0.86 x 10-4 to 7.4 x 10~4). In addition, UNSCEAR (UN86) also noted
some preliminary (unpublished data) dose-rate data with the crab-eating
monkey that suggest a factor of 10 reduction in effectiveness for a dose
rate of 0.002 rad/minute compared with a dose rate of 25 rad/minute. The
factor of 10 is similar to that seen in mice.

Other Aberrations

Irradiation of the meiotic stage in gametogenesis in either sex has
demonstrated that chromosome and chromatid breaks, leading to the for-
mation of fragments, deletions, and dicentrics, are readily induced. Rates
of induction are not consistent among different studies and are dependent
on the exact cell stage in gametogenesis and on the quality of the cyto-
logical preparations. On average, following administration of single doses
of x rays or gamma rays, the rate of other aberrations would probably be